MULTI-PEAK BOUND STATES FOR NONLINEAR SCHRODINGER EQUATIONS
where V > a > 0 in N > 1. In [5] , Floer Their method, based on an interesting Lyapunov-Schmidt finite dimensional reduction, was extended by Oh in [8] , [9] to conclude a similar result in higher dimensions, provided that 1 p ~_±2.
Oh restricts himself to potentials with "mild oscillation" at infinity, namely belonging to a Kato class. In case that V is bounded this restriction is not necessary as noticed by Wang in [14] . Wang also observes that if V is nonconstant and nondecreasing in one direction, then equation (0.3) has no solutions which tend to zero at infinity.
The method in [5] and [8] seems to rely in essential way on the nondegeneracy of the critical points. In [ 11 ] , Rabinowitz lifted partially this requirement introducing a global variational technique to find a solution with "minimal energy" for all small ~, when 1 p N±~ and Rabinowitz's approach actually covers a broader class of nonlinearities and the smallness of ~ is not required in case that the limit in the left of (0.4) is -f-~c. In [14] , Wang established that this least energy (mountain pass) solution indeed concentrates around a global minimum of 'T in the special case of equation (0.3), as c -0.
In [3] , the [5] and [8] On the other hand, the hypotheses on f are milder than those required in [10] . In particular, hypothesis (f4) is satisfied by a large class of nonlinearities f including p > 1. See the work in Kwong and Zhang [6] , and Chen and Lin [ 1 ] The proof of Theorem 0.1 is variational, and uses ideas in the spirit of those in our previous work [3] , where a penalization method enabling the identification of local mountain passes was developed. Roughly speaking, the main argument there consists of defining a suitable modification of the nonlinearity for which the mountain pass theorem is directly applicable to the associated energy. Then, taking advantage of the energy-minimality of the mountain pass solution, one finally shows that it becomes a solution to the original problem with the desired characteristics when E is sufficiently small.
Our current framework is more delicate, since the solutions we look for are at higher energy levels. They are not just rough mountain passes, so that energy-minimality is lost. We are able to overcome this difficulty by adding a new penalization term. In fact, we introduce a modification of the nonlinearity similar to that in [3] Finally, we would like to mention that the construction of solutions of (0.3) with an infinite number of bumps (hence not with finite energy) has been recently carried out by Thandi [13] in the nondegenerate case. Infinite-bump solutions in the framework of [2] were found by Spradlin in [12] .
The organization of this paper is as follows: In §1 I we define the modification of the functional needed for the proof of Theorem 0.1, and prove some preliminary results. §2 is devoted to the proof of Theorem 0.1.
PRELIMINARIES
This section is devoted to the definition and preliminary study of the penalized functional.
We introduce an appropriate penalization so that the concentration outside the sets 11~ is avoided and an adequate balance in the concentration is achieved. Then we prove that the penalized functional satisfies the Palais Smale condition (P.S.), and we set up the minimax scheme in order to obtain critical points of it. We provide next some estimates on the critical points.
In the framework of Theorem 0. We can define the minimax value associated to the class r as follows 
